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(57) A method of integrating repeaters into an inte- 
grated circuit design model includes specifying a geom- 
etry of a plurality of separate cell blocks. These cell 
blocks are locations on a chip die supporting appropriate 
functional capabilities, such as arithmetic and logic func- 
tions, decoders, input/output, etc. A list identifying top 
level nets connecting the cell blocks is then generated 
(305) and locations along these top level nets exceeding 
a maximum signal trancmissicn criteria (e.g., RC inter- 
connect constraints) are identified (325). Repeater con- 
straint regions are defined apart from the cell blocks and 
include one or more of the locations identified. A list is 
then generated of top level nets to be repeated at re- 
spective repeater constraint regions (325). An HDL rep- 
resentation is generated of repeater blocks for place- 
ment within each of the repeater constraint regions 
(360). Wiring directives may then be automatically gen- 
erated (365) connecting the HDL representation of re- 
peater blocks into the integrated circuit design model. 
The HDL representation is compatible with multiple lev- 
els of abstraction representing the integrated circuit de- 
sign model including a presynthesis model of an inte- 
grated circuit written, for example, in RTL. The HDL rep- 
resentation may further be compatible with a behaviour- 
al model of the integrated circuit design model. Each of 
the repeater constraint regions is sized and located to 
facilitate integrating repeaters into the pre-placement 
design. The size and location of the repeater constraint 
regions may further provide that the maximum signal 
transmission criteria (e.g., RC interconnect constraints) 
are satisfied independent of a functional cell placement 
within each of the cell blocks such that driving, receiving, 
and repeater cells can all be placed anywhere within re- 
spective constraint regions without violation of the max- 



imum signal transmission criteria. 
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Description 

[0001] The present invention relates to a method of 
integrating repeaters into an integrated circuit design 
and to a method of designing an integrated circuit. 5 
[0002] Most computer chips are designed as a set of 
functional blocks where each of the functional blocks im- 
plement some small portion of the chip's overall func- 
tionality. In a floor plan design, each block is designated 
to be contained within its own limited area on the chip io 
or in the silicon, which is called a constraint region. In- 
terconnects or nets typically join individual system com- 
ponents within the circuit. Intra- region local nets are rel- 
atively short and are typically implemented as simple 
wires and connect system components within a region. '5 
However, top level nets which span blocks or cells in 
different constraint regions can be quite long. For even 
a moderately sized integrated circuit (IC), a significant 
number of top level wires is necessary to join system 
components in different blocks. These wires, used to 20 
join system components within a single block or be- 
tween blocks, are quite typically resistive and passive 
and therefore behave as resistive capacitive (RC) trans- 
mission lines. These RC transmission lines result in de- 
lay and rise times that both increase quadratically with 25 
wire length. The longer nets experience significant sig- 
nal degradation. 

[0003] To mitigate the RC effects, modem chips use 
active repeaters within long nets to regenerate the sig- 
nal. An active repeater is typically implemented as a 30 
simple buffer or inverter. Effectively, the long wires or 
nets are split into shorter and nominally equal length 
segments which are joined by these repeaters. The 
overall delay of the wire segments and repeaters is sig- 
nificantly less than for the original long wire and the rise 35 
time of the destination is also greatly improved. Typical- 
ly, nets which exceed the RC limit on direct connect dis- 
tance need to be divided and a repeater inserted. 
[0004] In the context of repeaters, there are at least 
three types of net topologies that need to be considered: 40 
point-to-point, multidrop and individually buffered multi- 
drop. Point-to-point nets simply connect one cell's out- 
put with another cell's input, so repeating a long point- 
to-point net by breaking the net and inserting a repeater, 
is straightforward. Thus, a point-to-point net which ex- 45 
ceeds the RC limit on direct connect distance is appro- 
priately divided and one or more repeaters are added. 
[0005] When one cell's output is sent to multiple des- 
tination cells a multidrop net is present. When a multid- 
rop net exceeds the RC limit on direct connect distanc- so 
es, repeaters must again be used. There are two varia- 
tions of repeaters within multidrop nets: shared buffer 
and individually buffered cases. 
[0006] In a shared buffered multidrop, a single repeat- 
er is placed between a source cell's output and the point ss 
at which the wire diverges to its multiple destinations. In 
an individually buffered multidrop, each destination re- 
quires a dedicated repeater so that a repeater is inserted 



between the point at which the wire diverges to its mul- 
tiple destinations and their respective destinations. 
Multidrop situations can be specified as either shared 
buffered or individually buffered situations dependent 
on the specific interconnect topology, the floor plan, and 
by the preference of the designer. Additionally, in some 
multidrop nets, both shared buffered and individually 
buffered techniques are used. For instance, if the dis- 
tance from the output to the point at which the wire di- 
verges exceeds the RC limit on direct connect distance, 
a shared buffer or repeater would be needed in that seg- 
ment of the wire. Additionally, if each of the individual 
wires from where the single wire diverges to the specific 
destinations, each exceed the RC limit on direct connect 
distances, each of these lines will need to be individually 
buffered with a repeater. For top level nets which are 
greater than twice the RC limit direct connect distance, 
multiple repeaters may be required. 
[0007] There are a number of steps required for inte- 
grating repeaters into a higher-level (e.g. Register 
Transfer Logic (RTL)) design. First, a list of top level nets 
which may require the addition of repeaters must be 
generated. Second, the top level nets identified must be 
examined to determine the location of the repeater block 
constraint regions. Repeater block constraint regions 
are regions in which the repeater could be located and 
which will reduce the effective wire lengths below the 
RC limit on direct connect distances. The type (point-to- 
point, shared buffer or individually buffered multidrop) 
of the repeater must then be determined. When a re- 
peater is inserted within a top level net, the net itself 
must be split and new net names must be created for 
each new piece of the original top level net. Then, a 
hardware description language (HDL) description for 
the repeater block must be created. Finally, the repeater 
block input/output (I/O) ports have to be accurately 
wired into the original HDL model. An HDL model is a 
method of describing functional circuits and intercon- 
nects. Each of these manual tasks is time consuming 
and quite error prone. Modifications to the circuit design 
may necessitate the revision of repeater blocks and/or 
their locations. Major design modifications may require 
regeneration and recalculation of repeater sites. 
[0008] Prior art repeater insertion scripts analyse the 
post-placement design and calculate the length of the 
nets to determine if a repeater is necessary. If a repeater 
is necessary, a repeater insertion scripts break the net 
and inserts a repeater. The scripts then repeat this ex- 
amination focusing on the lengths of each section of the 
divided net to determine if additional repeaters are nec- 
essary. 

[0009] Because such repeater insertion scripts have 
a simplistic and "after-the-fact" (i.e., post-placement ap- 
proach to repeater insertion) this technique has failed to 
effectively locate repeater cells to provide repeatable, 
controlled results. Further, the repeater insertion scripts 
generally do not handle multidrop topologies adequate- 
ly. Additionally, this cell-level design modification inval- 
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idates the standard RTL-level design based verification 
and requires a gate-to-RTL equivalency check whenev- 
er the repeaters are added or modified. The resulting 
manual effort can be substantial. 
[001 0] Accordingly, a need exists for a system which 
automatically determines the location of the repeater 
blocks without expending undue time or effort. A further 
need exists for the automatic generation of repeater 
blocks which is error free. A further need exists for an 
automated repeater determination tool which handles 
multidrop topologies. Still further, a need exists for an 
automatic repeater determination tool which will allow 
design modifications without requiring manual efforts to 
revalidate earlier identified repeater locations. 
[0011] The present invention seeks to provide im- 
proved integrated circuits. 

[0012] According to an aspect of the present inven- 
tion, there is provided a method a method of integrating 
repeaters into an integrated circuit design as specified 
in claim 1 . 

[0013] According to another aspect of the present in- 
vention, there is provided a method a method of design- 
ing an integrated circuit as specified in claim 10. 
[001 4] The preferred embodiment provides an advan- 
tageous method of integrating repeaters into an inte- 
grated circuit design model which includes specifying a 
geometry of a plurality of separate cell blocks. These 
cell blocks are locations on a chip die supporting appro- 
priate functional capabilities, such as arithmetic and log- 
ic functions, decoders, input/output, etc. A list identifying 
top level nets connecting the cell blocks is then gener- 
ated and locations along these top level nets exceeding 
a maximum signal transmission criteria are identified. 
Repeater constraint regions are defined apart from the 
cell blocks and include one or more of the locations iden- 
tified. A list is then generated of top level nets to be re- 
peated at respective repeater constraint regions. 
[0015] Preferably, a hardware description language 
(HDL) representation is automatically generated of re- 
peater blocks for placement within each of the repeater 
constraint regions. Wiring directives may then be auto- 
matically generated connecting the HDL representation 
of repeater blocks into the integrated circuit design mod- 
el. 

[0016] Advantageously, the HDL representation is 
compatible with multiple levels of abstraction represent- 
ing the integrated circuit design model including a pre- 
synthesis model of an integrated circuit written, for ex- 
ample, in RTL. The HDL representation may also be 
compatible with a behavioural model of the integrated 
circuit design model. 

[0017] The a preferred repeater topology can be 
specified which may define a fan-out characteristic of 
each of the top level nets. These fan-out characteristics 
may include (i) point-to-point, (ii) individually buffered 
multidrop, and (iii) shared multidrop connections or 
topologies. 

[0018] In the preferred embodiment, each of the re- 



peater constraint regions is sized and located to facili- 
tate integrating repeaters into a pre-placement design. 
The size and location of the repeater constraint regions 
may further provide that the maximum signal transmis- 
5 sion criteria (e.g., RC interconnect constraints) are sat- 
isfied independent of a functional cell placement within 
each of the cell blocks. 

[001 9] Each of the repeater constraint regions may be 
sized and located such that driving, receiving, and re- 
10 peater cells can all be placed anywhere within respec- 
tive constraint regions without violation of the maximum 
signal transmission criteria. 

[0020] A hierarchical designation may be assigned to 
each segment of the top level nets wherein each seg- 

*5 ment is defined by respective end nodes. Each of the 
top level nets may include a source node and at least 
one terminal node such thatthe hierarchical designation 
includes designating a corresponding one of the source 
nodes. According to an alternative definition, each of the 

20 top level nets may include a source node and at least 
one terminal node and the hierarchical designation in- 
cludes a source node designator. The hierarchical des- 
ignation may include designation of a driving one of the 
repeaters located on a respective top level net immedi- 

25 ately prior and directly coupled to a corresponding seg- 
ment. 

[0021 ] The preferred method of designing an integrat- 
ed circuit includes generating a behavioural model of the 
integrated circuit and specifying a geometry of a plurality 

30 of separate cell blocks implementing the behavioural 
model. A list is then generated identifying top level nets 
connecting the cell blocks along with particular locations 
along those of the top level nets exceeding a maximum 
signal transmission criteria. Repeater constraint regions 

35 may then be identified. These repeater constraint re- 
gions are separate and apart from the cell blocks, each 
region including one or more of the locations exceeding 
the maximum signal criteria. For each of these repeater 
constraint regions, a list is generated of top level nets 

40 to be repeated at that constraint region. An HDL repre- 
sentation of repeater blocks for placement within each 
of the repeater constraint regions is generated and in- 
corporated into the behavioural model. 
[0022] Each of the repeater constraint regions may be 

45 sized and located to facilitate integrating repeaters into 
a pre-placement design and/or such that the maximum 
signal transmission criteria are satisfied independent of 
a functional cell placement within each of the cell blocks. 
[0023] Additionally or alternatively, each of the repeat- 

50 er constraint regions may be sized and located such that 
driving, receiving and repeater cells can all be placed 
anywhere within respective constraint regions without 
violation of maximum signal transmission criteria. 
[0024] Preferably, the behavioural model is written in 

55 RTL. 

[0025] The method may include the additional steps 
of generating an HDL representation of the cell blocks 
and combining the HDL representation of the cell blocks 
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with the HDL representation of the repeater blocks to 
provide an HDL model of the integrated circuit. The in- 
vention may further include steps of generating a gate 
level representation of the integrated circuit from the 
HDL model of the integrated circuit and generating wir- 
ing directives based on the HDL model. 
[0026] Additional features are described below. 
[0027] An embodiment of the present invention is de- 
scribed below, by way of example only, with reference 
to the accompanying drawings, in which: 

FIGURE 1 shows a block diagram of a plane view 
of a circuit including cell areas and wires; 
FIGURE 2 shows the block diagram of FIGURE 1 
with repeater block constraint regions; 
FIGURE 3 shows a flow diagram of the preferred 
embodiment of method; and 
FIGURE 4 shows a flow diagram for naming the re- 
sulting net segment when repeaters are added. 

[0028] System 100 of FIGURE 1 is a floor plan of a 
chip die which includes five constraint region locations 
and top level interconnects or nets between the appro- 
priate cells within those regions. Three different sets of 
wires run between BLK1 (105) and BLK2 (110). Wire 
AD_OE (115), bus AD_OUT (120) and bus ADJN (125) 
each run between BLK1 (105) and BLK2 (110). At the 
bottom right of FIGURE 1 there is shown the length of 
the RC limit on direct connect distance 130. The length 
of all wires between BLK1 (105) and BLK2 (110) ex- 
ceeds the RC limit on direct connect distance 130. 
Therefore, each of these wires will require the addition 
of a repeater. Each of these wires is defined as a point- 
to-point net. 

[0029] Within system 1 00 of FIGURE 1 there are also 
two multidrop nets. The output 140 of BLK0 (135), la- 
belled RESET2, runs down to both BLK2 (110) and 
BLK4 (1 45). The second multidrop net is shown with the 
output 150, labelled RESET, of BLK3 (155) which runs 
to both BLK2 (1 1 0) and also to BLK1 (1 05). BLK0 1 35's 
RESET2 output 140 exceeds the RC limit on direct con- 
nect distance 130 and requires at least one repeater be 
inserted within output RESET2 (140). However, be- 
cause of the location of the split of output RESET2 (140) 
near the end of the wire (1 60), shared repeaters maybe 
used within this line. This is an example of a shared buff- 
er multidrop network. Additionally, more than one re- 
peater will be required within this net since the output 
RESET2 (140) is more than twice the length of the RC 
limit on direct connect distance 130. 
[0030] BLK3 1 55's output RESET (1 50) is divided into 
two separate lines at a length which is less than the RC 
limit on direct connect distance 130. However, if a single 
repeater is inserted at the split and the repeater output 
is wired to both destinations, there is no guarantee that 
the wiring tool will yield a result that does not exceed 
the RC limit (1 30). Therefore each of these lines will re- 
quire its own repeater. This is an example of an individ- 



ually buffered multidrop network. 
[0031] System 200 of FIGURE 2 shows the insertion 
of repeater block constraint regions for the repeaters re- 
quired for the top level nets as discussed with respect 
5 to FIGURE 1 . Region BLKZN (205) identifies an area in 
which a repeater will be placed in output RESET2 (140) 
of BLK0 (135). BLK0 (135) defines a chip die region in 
which the driving cell may be placed and not an exact 
location. If the cell residing within BLK0 (135) were 
10 aligned along the left edge of BLK0, the length of the 
resulting wire leaving the cell would be greater than the 
output RESET2 wire 140 shown in the diagram. Alter- 
nately, if the cell located within BLK0 (135) were aligned 
with the right-hand edge of BLK0, the RC limit on direct 

15 connect distance 130 would allow the repeater to be 
placed further along the output line RESET2 (140) than 
if the cell were located on the left-hand edge of BLK0 
(135). Since this method is applicable to pre-placed de- 
signs, the size and location of the repeater constraint 

20 region are specified such that any placement of drive, 
receive, and repeater cells within their respective con- 
straint regions is within the RC limit or interconnect dis- 
tance (130). Additionally, a designer may wish to place 
the repeater at a distance length less than the RC limit 

25 on direct connect distance to allow for a safety margin 
to assure the repeater's efficient operation. 
[0032] As discussed with reference to FIGURE 1 , six 
additional repeater groups were identified in the top lev- 
el nets which connected BLK1 (1 05), BLK3 (1 55), BLK2 

30 (110) and BLK4 (145). This new repeater block con- 
straint region is defined as BLKAN (210). 
[0033] When repeaters are used within nets, the nets 
must be split and new net names must be created for 
each portion of the original top level net. For instance, 

35 RESET2 used to define the wire which ran from BLK0 
(135) and ran down to both BLK2 (110) and BLK4 (145). 
However, with the addition of a repeater within the re- 
peater region BLKZN (205) andthe addition of a second 
repeater within the repeater region BLKAN (21 0) the top 

40 level net must be broken up into three separate seg- 
ments. The first wire segment from BLK0 (135) to 
BLKZN (205) can retain the net name RESET2. The por- 
tion of the net residing between BLKZN (205) and BL- 
KAN (210) cannot retain the name of RESET2 because 

45 this name would conflict with the name of the portion of 
the net between BLK0 (135) and BLKZN (205). In the 
preferred embodiment of the invention, the net name for 
this portion of the top level net is a concatenation of the 
repeater site which was introduced into the top level net 

50 and the original net name. In this case using the name 
of the repeater introduced within repeater region 
BLKZN, the net between BLKZN (205) and BLKAN 
(210) has been designated RPTZN„RESET2. Similarly, 
a portion of the top level net between BLKAN (210) and 

55 BLK2 (110) and BLK4 (145) also has to be renamed. 
Maintaining consistency in our nomenclature, this seg- 
ment of the top level net would be designated 
RPTAN„RESET2. The retention of the RESET2 suffix 
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in the names of the new portions of the top level net 
running from BLKO to BLK2 and BLK4 allows the system 
to retain the relationship between the various segments 
of the original net. To summarise, the portions of the top 
level net are named as follows: first start at the originat- 5 
ing cell, in this case BLKO (135). The portion of the net 
in the originating cell to the first repeater retains the 
name of the original net, in our example RESET2. Once 
passed the first repeater site the name of the portion of 
the net that runs from the first repeater site down to ei- 10 
ther the next repeater site or the destination is a con- 
catenation of the name of the first repeater site and the 
original net name, in this case RPTZN_RESET2. If an- 
other repeater site is located in the line, the name of that 
portion of the net is determined in a similar manner. *s 
Thus, the new nefs name is the name of the repeater 
site followed by the original net name. For the portion of 
the net between BLKAN (21 0) and BLK2 (1 1 0) and BLK4 
(145) it would be R PTAN_R ES ET2 . 
[0034] In a similar manner, all of the other portions of 20 
the nets depicted in FIGURE 2 are named. For instance, 
the first segment of the top level net running from BLK3 
(155) to BLK1 (105) retains the name RESET. Once the 
first repeater site is encountered the name of the portion 
of the net which connects the repeater site with the des- 25 
tination BLK1 (105) is determined by the concatenation 
of the repeater site plus the original name. Normally the 
name of this portion would be RPTAN_RESET. Howev- 
er, in the case of an individually buffered multi drop a 
distinction must be made between the legs. Therefore, 30 
this segment of the net is labelled RPTAN0_RESET. For 
the portion of the top level net that runs from the repeat- 
er's range BLKAN (210) to BLK2 (110) the name again 
is a concatenation of the repeater site plus the original 
net name. Normally this would be R PTAN_R ES ET. 35 
However, since this portion of the net is associated with 
an individually buffered multidrop the name is changed 
to RPTAN1_RESET. The net names from BLK1 (105) to 
BLK2 (110) are determined similarly. 
[0035] Referring now to FIGU R E 3, the preferred em- 40 
bodiment of the invention can be described through the 
use of a flow chart. As previously discussed, a list of top 
level nets is generated which includes all top level nets 
to be repeated at this particular repeater block, their des- 
tinations, and their optional multidrop specifiers. In Step 45 
305 of the flow chart, this list is accessed. In Step 31 0, 
a top level net along with its destinations and multidrop 
specifier, if included, are read. In Step 31 5, the net name 
is saved. In Step 320, the program generates the output 
net name(s). This process will be further discussed with so 
FIGURE 4. The program itself uses five internal lists. So 
Step 325 adds the input net name to the port input list, 
adds the output name(s) to the port output list, adds a 
modification of the input to the input declaration list, and 
adds the modification to the output to the output decla- 55 
ration list. Step 325 also creates the repeater instantia- 
tions for this output and adds those to the instantiation 
list. 



[0036] In Step 330, the program looks to see if there 
are multiple connections on the output of this net to de- 
termine if this net constitutes a shared buffer multidrop 
net. If the answer to this question is yes in Step 335, the 
directives are added to the directive list directing that 
this output be wired to each of its multiple destinations. 
In Step 340, the program looks to see if multiple buffers 
are required in an individually buffered multidrop net. If 
the answer to this question is yes, the directive is added 
to the directive list that each buffer output is wired to its 
destination in Step 345. If a net does not involve multi- 
drop nets, the net is a point-to-point net and dealt with 
accordingly in Step 350. The preceding Steps 310 
through 350 are repetitively performed until all of the en- 
tries in the input list are dealt with. Step 355 checks to 
ensure that each of the entries in the input list have been 
examined. If there are additional entries in the input list, 
the process is repeated from Step 310. In Step 360, the 
HDL block code is generated. Finally, in Step 365, the 
wiring directive file is created. 

[0037] FIGURE 4 depicts the preferred embodiment 
which utilises a systematic method for generating the 
output net names. In Step 405, if this is a multidrop net 
that we are examining, and it has a shared buffer, the 
criteria for determining the output net names are gener- 
ated in Step 41 0. If, however, we are dealing with a multi- 
drop individually buffered net, Step 415 makes this de- 
termination and in Step 420 the criteria for determining 
names of these net outputs are generated. Step 425 
generates the criteria for determining the output net 
names for point-to-point net. Step 430 is used to deter- 
mine if this is the first repeating of this net. If the answer 
to this question is no, in Step 435 the previous repeater 
prefix is removed from the net name. If the answer to 
the question asked in Step 430 is yes, Step 440 creates 
the output net name and the wiring directive. Finally, 
Step 450 looks to see if this was the last output for this 
input net. If the answer is no, the program proceeds to 
Step 445 to increment a multi-buffer ID number. If the 
answer to the question asked in Step 450 is yes, all of 
the output net names have been generated. 
[0038] As one of ordinary skill in the art will readily 
appreciate from the disclosure, processes, machines, 
manufacture, compositions of matter, means, methods 
or steps, presently existing or later to be developed that 
perform substantially the same function or achieve sub- 
stantially the same result as the corresponding embod- 
iments described herein may be utilised. 
[0039] The disclosures in United States patent appli- 
cation no. 09/562,591, from which this application 
claims priority, and in the abstract accompanying this 
application are incorporated herein by reference. 



Claims 

1 . A method of integrating repeaters into an integrated 
circuit design model, including the steps of: 
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specifying a geometry of a plurality of separate 
cell blocks; 

generating a list identifying top level nets con- 
necting said cell blocks; 

identifying locations along those of said top lev- 5 
el nets exceeding a maximum signal transmis- 
sion criteria (325); 

defining repeater constraint regions apart from 
said cell blocks and including one or more of 
said locations identified by said identifying step; 10 
generating, for each of said repeater constraint 
regions, a list of those top level nets to be re- 
peated at that constraint region. 

2. A method according to claim 1 , including the step 15 
of automatically generating (360) an HDL represen- 
tation of repeater blocks for placement within each 

of said repeater constraint regions. 

3. A method according to claim 2, including the step 20 
of automatically generating wiring directives (365) 
connecting said HDL representation of repeater 
blocks into the integrated circuit design model. 

4. A method according to claim 2 or 3, wherein said 25 
HDL representation is compatible with multiple lev- 
els of abstraction representing the integrated circuit 
design model. 

5. A method according to any preceding claim, includ- 30 
ing the step of specifying a preferred repeater to- 
pology. 

6. A method according to claim 5, wherein said step 

of specifying a preferred repeater topology includes 35 
defining a fan-out characteristic of each of said top 
level nets. 

7. A method according to claim 6, wherein said step 

of defining a fan-out characteristic of each of said 40 
top level nets includes specifying each of said top 
level nets to have one of a (i) point-to-point (350), 
(ii) individually buffered multidrop (340) and (iii) 
shared multidrop topology (330). 

45 

8. A method according to any preceding claim, where- 
in each of said repeater constraint regions is sized 
and located to facilitate integrating repeaters into a 
pre-placement design. 

50 

9. A method according to any preceding claim, where- 
in each of said repeater constraint regions is sized 
and located such that said maximum signal trans- 
mission criteria are satisfied independent of a func- 
tional cell placement within each of said cell blocks. 55 

10. A method of designing an integrated circuit, includ- 
ing the steps of: 



generating a behavioural model of the integrat- 
ed circuit; 

specifying a geometry of a plurality of separate 
cell blocks implementing said behavioural mod- 
el; 

generating a list identifying top level nets (305) 

connecting said cell blocks; 

identifying locations along those of aid top level 

nets exceeding a maximum signal transmission 

criteria; 

defining repeater constraint regions apart from 
said cell blocks and including one or more of 
said locations identified by said identifying step; 
generating, for each of said repeater constraint 
regions, a list of those top level nets to be re- 
peated at that constraint region; 
generating an HDL representation (360) of re- 
peater blocks for placement within each of said 
repeater constraint regions; and 
incorporating said HDL representation of re- 
peater blocks into said behavioural model. 
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